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(57) The present invention relates to the use of a 
microorganism or cell containing a DNA sequence en- 
coding a desired polypeptide or RNA to induce autoim- 
munization of an organism against a tumor. Further- 
more, the present invention relates to a method for the 
production of antibodies against a tumor comprising (a) 



injecting a microorganism or cell containing a DNA se- 
quence encoding a desired polypeptide or RNA into an 
organism bearing a tumor and (b) isolating antibodies 
against the tumor. 
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Description 

[0001] The present invention relates to the use of a 
microorganism or cell containing a DNA sequence en- 
coding a desired polypeptide or RNA to induce autoim- 5 
munization of an organism against a tumor. Further- 
more, the present invention relates to a method for the 
production of antibodies against a tumor comprising (a) 
injecting a microorganism or cell containing a DNA se- 
quence encoding a desired polypeptide or RNA into an 
organism bearing a tumor and (b) isolating antibodies 
against the tumor. 

[0002] The present applicant found that the method 
described in EP 03 01 8 478.2 relating to "The production 
of a polypeptide, RNA or other compound in a tumor tis- 
sue" also enables the production of antibodies against 
the tumor tissue. These antibodies present an autoim- 
munization of the organism bearing the tumor. Further- 
more, these antibodies can be isolated and used for the 
treatment of tumors in other organisms. The term "or- 
ganisms" refers to animals and human beings. The dis- 
closure content of EP 03 018 478.2 is also part of the 
present application. 

[0003] In the following the present application is ex- 
emplarily described in the reduction and elimination of 
xenogeneic GI-1 01 A solid breast carcinoma tumors and 
their metastases in nuVnu - mice (T cell deficient mice). 
Step#1 : Female nu7nu _ mice of 5 weeks age were cho- 
sen, and the GI-1 01 A cells grown in RPMI1 640 medium, 
supplemented with estrogen and progesterone. When 
reached desired confluence, cells were harvested, 
washed with phosphate buffered saline. Cells (5 x 10 6 
cells per mouse) were then injected subcutaneously into 
mice. The tumor growth was carefully monitored every 
two days. 

Step#2: At two stages of tumor growth (at tumor size of 
400-600 mm 3 , and at tumor size of — 1700 mm 3 ), puri- 
fied vaccinia viral particles were delivered to each tu- 
morous mice by intravenous injection through tail vein. 
The colony purified virus was amplified in CV-1 cell line 
and the intracellular viral particles were purified by cen- 
trifugation in sucrose gradient. Two concentrations of vi- 
rus (10 6 pfu/100 q and 10 7 pfu/100 q resuspended in 
PBS solution) were injected. The viral replication was 
monitored externally by visualization of virus-mediated 
green fluorescence protein expression. The tumor de- 
velopment was monitored by tumor volume determina- 
tion with a digital caliper. 

Step#3: After viral application, it was determined that 
first the tumors continued to grow to a size of — 900 
mm 3 (from 400-600 mm 3 at the time of viral injection), 
and to a size of ~- 2400 mm 3 (from 1 700 mm 3 ). Then 
the growth rate leveled off for approximately 6-8 days. 
Step#4: Approximately 14 days after viral injection, the 
tumor volume started to decline rapidly (Figure 1). Forty 
days after viral application, all the treated animals 
showed more than 60% tumor regression. Sixty-five 
days after viral treatment and many of the animals had 



2 

complete regression of tumors. 

Step#5: Some of the animals were completely tumor- 
free for several weeks and their body weight returned to 
normal. 

Step#6: The level of immune activation was deter- 
mined. According to the immunoblot analysis of the ta- 
ble 1 sera were obtained from the animals with regress- 
ing tumors and the immune titer determined against a 
foreign protein (e.g. green fluorescent protein), vaccinia 
viral proteins, and GI-1 01 A cancer cell proteins. 
[0004] In conclusion, the present invention shows that 
solid tumors allowed an enormous tumor-specific vac- 
cinia virus replication, which led to tumor protein antigen 
and viral protein productions in the tumors. In addition, 
vaccinia virus did lyse the infected tumor cells and there- 
by released tumor-cell-specific antigens. The continu- 
ous leakage of these antigens into the body led to a very 
high level of antibody titer (in approximately 7-14 days) 
against foreign cell proteins (tumor proteins), viral pro- 
teins, and the virus encoded engineered proteins in the 
mouse body. The newly synthesized antitumor antibod- 
ies and the enhanced macrophages, neutrophils counts 
were continuously delivered via the vasculature into the 
tumor and thereby provided for the recruitment of an ac- 
tivated immune system in the inside of the tumor. The 
active immune system then eliminated the foreign com- 
pounds of the tumor including the viral particles. This 
interconnected release of foreign antigens boosted in 
antibody production and continuous return of the anti- 
bodies against the tumor-contained proteins function 
like an autoimmunization vaccination system initiated by 
vaccinia viral replication, followed by cell lyses, protein 
leakage and enhanced antibody production (see figure 
2). 

[0005] Thus, the present invention teaches a com- 
plete process which may be applied to all tumor systems 
with immunoprivileged tumor sites as site of privileged 
viral, bacterial, and mammalian cell growth. These find- 
ings may lead the way for tumor elimination by the host 
own immune system. 

TABLE 1: 

[0006] Immunoblot analysis. The antisera obtained 
from the following sources are used to analyze the fol- 
lowing listed samples. 
Samples: 

1) . Mouse cell lysate (control); 

2) . Purified and denatured vaccinia viral particles; 

3) . GI-1 01 A tumor cell lysate; 

4) . Purified green fluorescent protein; 

5) . Purified lucif erase protein; 

6) . Purified beta-galactosidase protein. 

Antisera: 

a). Antiserum from nontumorous mouse; 
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b) . Antiserum from GI-101 A tumorous mouse; 

c) . Antiserum from GI-101 A tumorous mouse 14 
days after vaccinia i.v. injection; 

d) . Antiserum from GI-101 A tumorous mouse 65 
days after vaccinia i.v. injection; 5 

e) . Antiserum from tumor-free mouse (after elimina- 
tion of GI-101 A tumor) 80 days after vaccinia i.v. in- 
jection. 

BRIEF DESCRIPTION OF THE DRAWINGS: 10 
[0007] 

Figure 1. Tumor size reduction. Vaccinia viruses 
RVGL-12+GCV(gancyclovir), and RVGL-12 were 15 
injected on 67 days after GI-101 A cellular implan- 
tation.. RVGL-12a virus was injected on 30 days af- 
ter cellular implantation. RVGL-12+GCV treatment 
resulted in 86.3% reduction of tumor size (Day 52 
after viral injection) from their peak volumes on Day 20 
13. RVGL-12 treatment resulted in 84.5% reduction 
of tumor size (Day 52) from their peak volumes (Day 
13). RVGL-12a treatment resulted in 98.3% reduc- 
tion of tumor size (Day 89) from their peak volumes 
(Day 12). On the contrary, with PBS+GCV control 25 
treatment, the average volume of tumors were in- 
creased by 91 .8% in 38 days. 



Claims 30 

1. Use of a microorganism or cell containing a DNA 
sequence encoding a desired polypeptide or RNA 
to induce autoimmunization of an organism against 

a tumor. 35 

2. Method for the production of antibodies against a 
tumor comprising (a) injecting a microorganism or 
cell containing a DNA sequence encoding a desired 
polypeptide or RNA into an organism bearing a tu- 40 
mor and (b) isolating antibodies against the tumor. 
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FIGURE 1 
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